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5KH3HEHHBIH U,HKJI H EHOJIOrHfl 
SINERGASILUS LIENI YIN, 1949 
(CRUSTACEA, COPEPODA PARASITICA) 

JI. M. Mnp3oeBa 

BceCOH)3HbIH Hay^HO-HCCJie^OBaTeJIBCKHH HHCTHTyT 
npy^OBoro ptiOHoro xo3HHCTBa, noc. Pbi6Hoe Mockobckoh o6jiacTH 

M3yneHO pa3BHTne napa3HTa-BcejieHii;a Sinergasilus lieni Yin, 1949. BnepBue 
onncaHH 3 HaynjinajibHue n 5 Koneno^HTHbix CTaflHH, nojiOB03pejiHe cbo6oaho>kh- 
Bymne caMen; h caMKa. Ilpn TeMnepaType 25—27° >KH3HeHHHH ahkji 3aBepmaeTCH 
3a 10 — 11 flHeii. npo^ojDKHTejitHOCTB jkh3hh napa3HTHpyioiii;eH caMKH okojio 
oflHoro ro^a, caMii;a — ppyx He^ejiB. B ycjiOBHHX KpacHO^apcKoro Kpan oflHa 
caMKa flaeT ,u;o 10 noKOJieHHH; b Mockobckoh oOjiacTH 1—2 noKOJiemiH. 

Sinergasilus lieni Yin, 1949 3aBe3eH b npyAOBtie xo3HHCTBa CTpaHLi 
C paCTHTejIBHOHAHLIMH ptlSaMH #a JILHeBOCTOHHOrO KOMnJieKCa oSLIKHOBeH- 
hlim (Hypophthalmichthys molitrix) h necTpLiM (Aristichthys nobilis) tojicto- 
jioSnKaMH. B nocjieAHee BpeMH b otacjilhlix xo3HHCTBax k»khlix paiioHOB 
CTpaHLi HaSjiiOAaeTCH HaKonjieHne panna, kotoplih npn 6jiaronpnHTHLix 
yCJIOBHHX SLICTpO yBejIHHHBaeT HHCJieHHOCTL H MO>KeT 6lITB npHHHHOH 3a6o- 
JieBaHHH ptl6. H3BeCTHO, HTO 6opL6a C 3a6oJieBaHHHMH 3$$eKTHBHa TOJILKO 
Tor^a, Kor^a OHa ocHOBaHa Ha rjiySoKHx 3H3hhhx SnojiorHH B036yAHTejin. 
Hama 3aAana — H3yHHTb pa3BHTne h 6nojiorHio napa3HTa-BcejieHn;a. 

CBeAeHHH o pa3BHTHH h Shojiothh S. lieni b jiHTepaType HeMHoroHHCjiemiLi 
h nojiyneHti yme nocjie BcejieHHH panna b Hamn boaocmli. Tan, Myccejinyc 
(1966, 1967), BnepBtie oSHapymHBHian panna b npyAOBtix xo3HHCTBax CCCP, 
oTMeTHJia ero Tenjiojno6nBocTL, xapaKTep nopamemm hm ma6p pti6, a Tanme 
noKa 3 ajia, hto S. lieni bha y3Kocnen;H(|)HHHbiH h MomeT napa3HTnpoBaTL tojilko 
y oStiKHOBCHHoro n necTporo tojictojioShkob. J^aHHtie o ero pa3BHTnn oTcyr- 
CTByioT KaK b oTenecTBeHHoii, Tan h 3apy6emHOH JiHTepaType. B H3BecTHoii 
paSoTe Hh BeH-HHL (Yin Wen-ying, 1956) asho onncaHne napa3HTnpyioin;eH 
caMKH S. lieni , a KpaTKne CBeAemm no Snojiornn n pa3BHTHio othochtch 
k APyroMy BHAy 3Toro me poAa S. major — napa3HTy Sejioro aMypa, koto- 
pLiii TaKjKe 6 liji 3aBe3eH b Hamn BOAoeMLi. Yme nocjie oSHapymemm S. major 
Bayep h Ea6aeB (1964), II(ep6aHL (1967), AcTaxoBa, PyAOMeTOBa h Grena- 
HOBa (1968) oTMenajm BcnLimKH 3a6ojieBaHHH cpeAH 6ejioro aMypa, bli3li- 
BaeMLie bthm napa3HTOM. 

H 3 yneHne >KH3HeHHoro pnKJia h SnojiornH S. lieni 6lljio HanaTO HaMH 
b 1966 r. Pa6oTLi npoBOAnjincL b AByx KjiHMaTnnecKHx 30Hax PCOCP — 
peHTpajiLHoii (pti6xo3 3aropcKHii Mockobckoh o6jiacTn) h io>khoh (pti6xo3 
ropnHHH Kjhoh KpaCHOAapcKoro Kpan). Hamraan pa6oTti no H3yneHHio 
pa3BHTHH S. lieni , mli nontiTajiHCL npocjieAHTL ero MeTaMop$03 b jiaSopaTop- 
hlix ycjiOBHHX, ho He nojiyHHjiH nojiomHTejiLHoro pe3yjiLTaTa, TaK KaK 
HaynjinycLi nornSajin nepe3 1—2 cyTOK. HeyAanmae nontiTKH pa3BeAeHHH 
panKa b jiaSopaTopnH noSyAHJin Hac nocTaBHTL ontiTti b ycjiOBHHX MaKCH- 
MajILHO npn6jIH>KeHHLIX K eCTeCTBeHHLIM. 3TOrO 6 lIJIH HCn0JIL30BaHLI 

moagjih npyAOB. 3 to HeSojinmne, nojiHocTLio HMHTnpyioiAHe npyA (xapaKTep 
jioma, BOAOCHaSmeHHH, pacTHTejiLHOCTL, KanecTBo boali) 3eMJiHHtie caAKH 
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iuioma^bio 15—20 kb. m, KOTopLie 3anoJiHHJin boaoh Ha rjiySnHy 35—60 cm 
(Mnp3oeBa, 1968). 

B onHTax npHMeHHJin ABa cnoco6a BHeceHna napa3HTa: b o,n;Hy rpynny 
ca,n;KOB no^caaoiBajiH BLiKJuoHyBHinxcH b jiaCopaTopnn HaynjinycoB, B03pacT 
KOTopbix 6liji H3BecTeH. IIocjie^Hee p;aBajio bo3mo>khoctb b nocjie^yion^eM 
onpe^ejiHTb cponn pa3BHTHH n B03pacT napa3HTa c HaH6ojibineH tohhoctbio. 
B ^pyrne ca^nn noMenjajm HHBa3npoBaHHbix paanaMH pbi6. 3aTeM b o6a Ba- 
pnaHTa onbiTa aepe3 onpejjejieHHbie HHTepBajibi nojjcajKHBajiH tojictojioShkob, 
cboSo^hbix ot paana. Kansan napTna nocamemioH pbi6bi HMejia HHftHBH^yajib- 
Hyio MeTKy. 3to no3BOJiaJio ^obojibho tohho onpe^ejiHTb BpeMa npnnpenjie- 
Hna paana h nepexoA ero k napa3HTnpoBaHHio. Ilo3^Hee (aepe3 pa3Hbie npo- 
MOKyTKH BpeMeHH) pbl6 OTJiaBJIHBaJIH H3 Ca^KOB h KOHTpOJIHpOBajIH noaBJie- 
Hne Ha hhx napa3HTOB. CBo6o,a;HO>KHBym,He CTa^HH co6npajiH npn noMonpi 
njiaHKTOHHOH ceTKH. E>Ke^,HeBHO, TpoeapaTHo, Ha BceM npoTameHHH onbiTOB 
H3MepaJin TeMnepaTypy bo^bi. 

^jih nojiyaemia hhh, paana b HyamoM KOJinaecTBe H3 npoH3BOACTBeHHbix 
npy^oB xo3afiCTBa oTjiaBJiHBajin pbi6y, 3apa?KeHHyio S. lieni. Ectcctbchho, 
hto Ha oTjioBJieHHbix pbi6ax napa3HTbi 6bijih pa3Horo B03pacTa h cootbct- 
CTBeHHo HMejin anpa pa3Hon CTeneHH 3pejiocTH. Measly tcm ^jih npoBe^eHna 
onbiTOB HeoSxo^HMO 6hjio o^HOBpeMeHHo 6ojibmoe KOJinaecTBo HaynjinycoB 
oftHoro B03pacTa, o^Horo BpeMeHH BbiJiynjieHHa. HTo6bi hx hmctb, Ha,n;o 6biJio 
noMein,aTb Ha HHKySaipiio afipa, o^HHanoBbie no CTeneHH 3pejiocTH. no,n;6op 
h KjiaccH^HKapna Tannx ann; BecbMa 3aTpyo;HHTejibHa. ^Jia oSjieraeHna 
3Toro npopecca mbi cocTaBHJin pa6oayio rnnajiy 3pejiocTH ann;, ,n;H$$ e P eHI ^ H - 
pya hx no pBeTy, npo3paaHOCTH, Hajinanio h KOHpeHTpapHH rojiySoro nnr- 
MeHTa (noTopbiH aBjiaeTca xapaKTepHbiM npH3HaKOM ceM. Ergasilidae), 
a Tanme no noftBHmHOCTH 3apo,a,bima. Tana a rnnajia coctoht H3 7 xoporno 
pa3JiHaaioin,Hxca CTa,n;HH (Mnp3oeBa, 1969). 

^jiHHa anpeBbix MenmoB S. lieni KOJie6jieTca ot 1 ,n;o 2.9 mm. Hhcjio ann; 
b Memnax chjibho BapbnpyeT (ot 79 ji;o 277). Hiipa pacnoJiomeHbi oSbiaHo 
b HecKOJibKo paAOB. OopMa ann; oBajimiaa, peme npyrjiaa; jjnaMeTp hx ot 50 ao 
100 mk. MeniKH c SojibiHHM hhcjiom anp cop;epmaT MejiKne anpa. KpynHbie — 
Haxo,n;aTca b Memnax b MeHbmnx KOJinaecTBax. B o^hom h tom me Mernne 
afipa aacTo Haxo,n;aTca Ha pa3Hbix CTa^nax 3pejiocTH: pacnojiomeHHbie Ha 
KOHpe Memna 6ojiee npojjBHHyTbi b pa 3bhthh, aeM Jiemanpie y ero ocHOBaHHa. 

CnopocTB co3peBaHHa ann, b Memnax, Ha6jno,n;aeMaa h3mh b ancnepHMeHTe, 
3aBHcejia ot TeMnepaTypni bo^h. Ilpn 26—29° pa3BHTne ann; ot 0 CTa,n;HH ao 
B biJiynjieHHa HaynjinycoB nponcxo^HT b TteaeHne 20—48 aac., npn noHHjne- 
hhh r o 18—20° — 3a 3—4 cyTon. Hanoojiee npo^oJimHTejibHa 0 CTa^na, 
,n;jiam,aaca b 33BHCHMOCTH ot TeMnepaTypbi 16—24 aaca. I CTa^na npoxo^HT 
3a 5-16, II - 3a 5-12, III—IV - 3a 10-12, V-VI (Bbinjie B ) - 3a 5— 
10 aac. IIoBbimeHHe TeMnepaTypbi bo^h 3HaaHTejibHO ycnopaeT npopecc co- 
3peBaHHH. Tan, H3 hhh, I CTa^nn, noMenjemibix b TepMOCTaT npn TeMnepaType 
30.5°, MaccoBbiii bbixo^ HaynjinycoB Ha6jno,a;ajica yme aepe3 12—13 aac. 

Ilpopecc BbiJiynjieHHa HaynjinycoB nponcxo^HT SbiCTpo: 3a 1.5—2, peace 
10—15 mhh. h non™ o^HOBpeMeHHo, ecjiH aiipa Haxo^aTca Ha o^HHanoBOH 
CTa^HH 3pejiocTH. B npoTHBHOM cjiyaae BbuiynjieHHe ^jihtch 5—10 aac. 
BbixoA HaynjinycoB H3 anpeBoro Memna nponcxo^HT b pa3Hbix yaacTnax, 
npn 3tom nam^aa JinaHHna caMOCToaTejibHo npo^ejiniBaeT oTBepcTne b ero 
oSojioane. B 3tom Hamn Ha6jno,n;eHHa pacxojjaTca c ^aHHbiMH Hh BeH-HHb 
(1956), noTopaa ^jia S. major OTMeaaeT, aTo Bee jmaHHKH Bbixo,n;aT aepe3 
o^Ho-ABa oTBepcTHa b o6ojioane Memna. 

BbinjiioHyBrnneca naynjinycni b TeaeHne 3 — 5 mhh. jieacaT Heno^BHaoio, 
3aTeM noAHHMaioTca n noBepxHocTH h b TeaeHne 30—60 cen. napaT b Bo,n;e, 
a noTOM nepexo^aT n anTHBHOMy ^BHmeHHio. 

B coJiOHnax npn 20 — 23° Haynjinycbi mHByT ot 1 ^o 3 ^Hefi (Myccejinyc, 
1967; Mnp3oeBa, 1969): npn 30.5° (b TepMOCTaTe) — 10 — 11 aac. JKn3He- 
cnocoSHbiMH Haynjinycbi 0Ka3biBai0Tca, ecjin BbuiynjieHHe hx npoH3omJio 
Ha V — VI CTa,n;HH 3pejiocTH, nor^a rojiy6oii nHraeHT hcho o6o3HaaeH. Ha- 
ynjinycbi, BbiJiynHBiHHeca H3 ann; III —IV CTa,n;HH (anna cepnie, nojiynpo- 
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3panHLie, rojiy6oro nHmeHTa HeT), norn6aioT b Tenemie OAHoro-AByx nacoB, 
Aa>Ke npn oiithmbjibhlix TeMnepaTypax. 

MeTaMop(|)03 HaynjinycoB (npn TeMnepaType bo^li 25—27°) nponcxo^HT 
3 a 2 — 3 cyTOK. 3a 3tot cpoK ohh npeTepneBaioT jjpe jihhbkh. HaMH ycTaHOB- 
jieHo y S . lieni 3 HaynjmajiBHBie CTa^nn, paBJinnaionpiecH Me>KAy co6oh pa3- 
MepaMH, hhcjiom meTHHOK Ha KOHii;e Tejia, HajiHnneM hjih oTcyTCTBneM cer- 
MeHTai^HH, CTeneHtK) nHmeHTaipiH KHinenHHKa. 

Haynjinyc I HenocpeACTBeHHo nocjie BLiKjieBa HMeeT oBajiBHoe, npo3pan- 
Hoe Tejio cepoBaToro ijBeTa, a^hhoh 90—104 mk, ihhphhoh 48—58 mk. Tpa- 
HHii;a KHHieHHHKa xoporno BH^Ha tojibko b 3aAHeM KOHije Tejia, rAe pacnojio- 
>KeH rojiy6oii nnrMeHT. Hmciotch Tpn napu KOHenHocTen: aHTeHHyjiBi, aHTeHHti 
n MaHfln6yjiLi. Ha KOHije Tejia 2 njeTHHKH. 

Tejio Haynjinyca II HHii;eo6pa3HOH $opMBi, cynceHo k 3aAHeMy KOHpy, 
114 — 136 mk p;jihhoh n 62 — 74 mk hihphhoh. rpamma KHineHHHKa HeTKo o6o-„ 
3HaneHa, hcho ^ejieHne ero Ha Asa OTAejia. KmneHHHK nnrMeHTnpoBaH Been, 
nnrMeHT 6ojiee TeMHBin, neM y npe^Bi^ymero. Ha 3a^HeM KOHn;e Tejia 4 m,e- 
THHKH. B CTpoeHHH aHTeHHyji, aHTeHH H MaH^n6yjI 3aMeTHBIX H3MeHeHHH HeT. 

Haynjinyc III 3aMeTHo yBejiHHHBaeTCH b pa3Mepax. ^JiHHa ero 140 — 
200 mk, mnpHHa 72—110 mk. KnmeHHHK KpecToo6pa3HOH $opMBi, nnr- 
MeHT TeMHO-CHHHH. Bh^HBI IIjeTHHKH nepBOH napBI njiaBaTejIBHBIX HO>KeK. 

CerMeHTar^HH tojibko HaMenaeTCH b 3aAHen nacTH Tejia h ocoSemio xoporno 
3aMeTHa c SpionraoH ctopohbi. Ha Komi;e Tejia 4 m,eTHHKH, KaK 
h y Haynjinyca II. B CTpoeHnn aHTeHHyji, aHTeHH n MaH^nSyji H3MeHeHnn 
HeT. 

JJajiee cjie^yioT Koneno^HTHBie CTa^nn, Ka^K^on H3 kotopbix npe^mecTByeT 
jiHHBKa. B pa3BHTHH S . lieni TaKnx ct3ahh nnTB; Been MeTaMop(|)03 npn TeM¬ 
nepaType 25—27° nponcxo^HT oneHB 6bictpo, 3 a 3—5 cyTOK. IIoaTOMy a^b 
o6Hapy>KeHHH n onncaHnn Bcex HaynjinajiBHBix n Koneno^HTHBix CTa^nn 6bijio 
nocTaBjieHo 6oJiee 20 ohbitob. TaK 6biji npocjie>KeH Been MeTaMop(|)03. Ko- 
nenoftHTBi pa3jiHnai0TCH Me>KAy co6on no nncjiy cbo6oahbix cerMeHTOB Tejia, 
njiaBaTejiBHBix HonceK, CTpoeHnio nx, a TaK>Ke nepBon n BTopon napBi aHTeHH; 
$ypKH, nncjiy in,eTHHOK Ha Hen n nx ycTponcTBy. 

KonenopT I. Tejio, ji;jihhoh 732 — 754 mk h hihphhoh 218 — 237 mk, 

COCTOHT H3 TOJIOBOrpy^H, 4 CB 060 AHBIX CerMeHTOB H (JypKH. BpiOHIKO OAHO- 
njieHHCToe. ^Be napBi AByxBeTBHCTBix njiaBaTejiBHBix Ho>KeK, Kansan bctbb 
KOTOPBIX COCTOHT H3 O^HOTO HJieHHKa. 3K30nO£HT nepBOH napBi BOOpy>KeH 
3 ninnaMH h 4 njeTHHKaMH. nocjie^HHH imm, pacnojionseHHBiH Ha KOHn;e, 60 - 
jiee Mom,HBiH. Ha aH^ono^HTe 2 ninna h 5 njeTHHOK, H 3 kotopbix 4 jie>KaT 
b6jih3h Apyr ot Apyra, a OAHa — oT^ejiBHO. y 3K3onoAHTa BTopon napBi njia¬ 
BaTejiBHBix hot 2 ninna h 4 ih^thhkh; Ha 3 HAonoAHTe oahh imm h 4 njeTHHKH. 
TpeTBH napa hot Ha stoh CTa^HH tojibko 3 aKjia^BiBaeTcn b BH^e AByx HeSojiB- 
hihx 6 yropKOB c ninnaMH Ha KOHn;e. Ha $ypKe 4 Hepa3BeTBjieHHBie meTHHKH*. 

3 MajieHBKne h oah3 SojiBinan. AHTeHHyjiBi neTBipexnJieHHCTBie c 11 — 13 m,e- 

THHK3MH. Ba33JIBHBIH HJieHHK B ^JIHHy nOHTH paBeH TpeM OCT3JIBHBIM. AHTeHHBI 
COCTOHT H3 WTBipeX HJieHHKOB, nOCJie^HHH B BH^e KpiOHKa. 

Koneno^HT II HMeeT AJiHHy 0.75—0.83 mm h nrapHHy 0.20—0.21 mm. 
Hhcjio cbo6oahbix rpy^HBix cerMeHTOB yBejiHHHBaeTCH ao nnTH. Tpn napBi 
AByXBeTBHCTBIX njiaBaTejiBHBix HO>KeK. BeTBH nepBOH h BTopon napBi ^By- 
qjieHHCTBie. Ba3ajiBHBin njieHHK 3K3onop;HTa nepBOH napBi Boopy>KeH o^hhm 
uihhom; Kay^a jibhbih — TpeMH h nnTBio m,eTHHKaMH. Ha nepBOM njieHHKe 
3H£onoflHTa o,o;Ha m,eTHHKa, Ha btopom ^Ba ninna h neTBipe ieipthhkh. 3k30- 
no^HT BTopon napBi njiaBaTejiBHBix HO>KeK (b oTjiHnne ot nepBon) Boopy>KeH 
AByMH ninnaMH (no o^HOMy Ha k3>kaom njieHHKe); hhcjio m,eTHHOK Ha HeM 
TaKoe >Ke, KaK h y nepBOH napBi. BeTBH TpeTBen napBi oAHonjieHHCTBie, npn- 
neM 3K3onoAHT 6ojiee noABHHyT b pa3BHTHH, neM 3Haohoaht: bhaho AB^BHne 
ero HaABoe. Ha 3K3onoAHTe 2 HeSojiBmnx ninna h 4 m,eTHHKH, Ha 3HAonoAHTe 
oahh He6ojiBinoH mnn h 4 m,eTHHKH. Ha $ypKe 4 m,eTHHKH, CojiBinan — pa3- 
BeTBjieHa. Hhcjio njieHHKOB aHTeHHyjiBi coxpaHneTCH TaKHM >Ke, KaK y Kone- 
noAHTa I; hhcjio m,eTHHOK Ha Hen yBejiHHHBaeTcn ao 16 — 17. Ahtchhbi CTa- 

HOBHTCH TOJim,e, COCTOHT H3 HeTBipex HJieHHKOB. 
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KonenoftHT III ^ocTnraeT ^jihhli 0.87 —1.04 mm h ihhphhbi 0.23 — 
0.28 mm. Coctoht H3 roaoBorpy^H, neTtipex rpy^Htix, reHHTa a bhoto cerMemra, 
SpioniKa h $ypKH. HeTtipe napLi ^ByxBeTBHCTtix miaBaTejiBHLix Hornet. 
BeTBH nepBLix Tpex nap H3 #Byx mneHHKOB, y neTBepTon napLi — oftHonaemi- 
€TLie. B CTpoeHHH nepBon n BTopon napLi Hor ocoQlix H3MeHeHnn HeT, KpoMe 
yBejinneHHH nncjia eppthhok #o 6 Ha btopom naemrae aK3onoji;HTa BTopon 
napti Hor. TpeTta napa Hor no CTpoeHHio, nncjiy mnnoB n ipeTHHOK coBna^aeT 
co BTopon napon njiaBaTejitHLix Hornet Koneno^HTa II. Ha aimono^HTe neT- 
BepTon napLi — 2 mnna, Ha aH^ono/piTe — oji;hh; Ha Kamji;oM naemme no 
4 ni,eTHHKH. Hhcjio m;eTHHOK Ha $ypKe Tatoe me, nan y KonenopTa II. 
Boatman mpTHHKa pa3BeTBaeHa. HaMenaeTcn fteaemie 6a3aJiLHoro naemiKa 
aHTeHHyati Ha^Boe, nncao ihpthhok Ha Hen 17 — 18. Ahtohhli coctoht H3 4 nae- 

HHKOB. 

Koneno^HT IV. Teao ^amion 1.40—1.43 mm, ihhphhoh 0.40 — 
0.42 mm. Hncao cbo6o^hbix cerMeHTOB yBeananBaeTcn ,p;o ceMH. Bpromno 
H3 AByx naeHHKOB, nepBtin B^Boe Kopone BToporo. Hhtb nap flByxBeTBHCTtix 
naaBaTeatHtix Hornet. BeTBH nepBtix neTtipex nap coctoht h3 ^Byx naemiKOB. 
nepBan h BTopan napa naaBaTeatHtix ho r HMeeT Tanoe me CTpoeHne, KaKH 
y Koneno^HTa III; anmt Ha btopom naeHHKe aH^ono^HTa BTopon napti ho r 
HHcao meTHHOK yBeannHBaeTCH #o 6; Ha 3K3ono£HTe TpeTten napti mecTt 
m;eTHHOK, b CTpoeHHH aH^ono^HTa H3MeHeHHH HeT. Ha nnTOH nape ho r 2 m;e- 
thhkh, o^Ha Soatman, ftamia KOTopon nonTH paBHa ^anHe reHHTaatHoro 
cerMeHTa, ^pyran — MaaeHtKan. Hncao m;eTHHOK Ha $ypne Tanoe me, nan 
y Koneno^HTa II h III, Boatman m;eTHHKa pa3BeTBaeHa. AHTeHHyati coctoht 
H3 nnTH naeHHKOB, Ha KOToptix pacnoaomeHti 17 —19 m;eTHHOK. Ea3aatHtra 
naeHHK aHTeHH yToaipaeTcn (no cpaBHeHHio c Koneno^HTOM III), ho nncao 
naeHHKOB coxpaHneTCH npemHHM. 

Ha 3toh CTa^HH panKH neTto ftH^epempipyioTCH no noay. By^ymne 
caMpti oTannaioTCH ot caMOK MeHtmnM pa3MepoM Teaa (1.02 — 1.07 mm ^hhoh 
h 0.23 — 0.26 mm ihhphhoh); no# potobbim oTBepcTneM xopomo bh^hbi 6 a 3 aat- 
Htie naeHHKH MaKcnaanpHtix Hornet. Ha reHHTaatHOM ceraeHTe caMijOB ne- 
Ttipe m;eTHHKH, no #Be c tampon ctopohbi. 

KonenopT V. CaMKH Ha 3toh CTa^HH ^ocTnraioT ^anHti 1.52— 
1.67 mm, niHpHHti 0.43 — 0.44 mm. Hncao cbo6o£hbix cerMeHTOB ocTaeTcn Ta- 
khm me, Kan h Koneno^HTa IV. EpioniKO no-npemHeMy coctoht h3 #Byx nae- 
hhkob, ho bo BTopoM HaMenaeTcn ^eaemie Ha^Boe. Hhtb nap ^ByxBeTBHCTtix 
naaBaTeatHtix Hornet. BeTBH nepBtix neTtipex nap, KpoMe 3K3ono^HTa neT- 
BepTOH napti, coctoht h3 Tpex naemiKOB. B CTpoeHHH 6a3aatHtix naeHHKOB 
3K30- h 3Hji;onoji;HTa nepBon—neTBepTon napti naaBaTeatHtix Hornet H3Me- 
HeHHH HeT. Cpe^HHH naeHHK 3K3onop;HTa I napti HMeeT oji;hh mnn h 1 m;eTHHKy, 
KOHenHtiH — 2 mnna h 5 m,eTHHOK. Y 3Hp;onop;HTa 3toh napti hot Ha cpe^HeM 
naeHHKe o^Ha m,eTHHKa, Ha KOHemioM — 2 mnna h 4 njeTHHKH. Cpe^HHH nae- 
hhk 3K3onoAHTa BTopon napti naaBaTeatHtix Hornet HMeeT 1 m,eTHHKy, 
a KOHenHtiH — o^hh mnn h 6 ihpthhok. Ha cpe^HeM naemiKe aH^ono^HTa 
2 m;eTHHKH; Ha KOHeqHOM o^hh mnn h 4 m,eTHHKH. TpeTtn napa naaBaTeatHtix 
Hornet HMeeT Tanoe me CTpoeHne, tat h BTopan. B CTpoeHHH aH^ono^HTa 
neTBepTOH napti hot oco6hx H3MeHeHHH hbt, KpoMe yMCHtmeHnn nncaa m,e- 
thhok ji;o 3 Ha KOHenHOM naeHHKe. nnTan napa naaBaTeatHtix hot HMeeT 
Tatoe me CTpoeHne, Kan h y noneno^HTa IV, Toatto nonBaneTcn HeSoatman 
^onoaHHTeaBHan m,eTHHKa Ha aH^ono^HTe. Hncao m,eTHHOK Ha (j>ypKe, kslk 
h y npe^ti^ymnx CTa^HH, anmt oTBeTBaemm Soatmon ^yptaatHOH m;eTHHKH 
CTaHOBHTcn noHTH paBHtiMH no ji;aHHe. Ba3aatHtm naemm aHTeHHyati Ae- 
aHTCH Ha^Boe, nncao ipeTHHOK Ha Hen 20—21. AHTeHHti yBeananBaioTCH 
b pa3Mepax, CTaHOBHTcn 6oaee moih;hbimh, 6a3aatHtiH naeHHK yToam;aeTCH. 

CaMpti Ha nnTOH Koneno^HTHon CTa^HH HMeioT ji;aHHy 1.10 — 1.20 mm, 
mnpHHy 0.24 — 0.27 mm. Hncao cbo6oji;hbix cerMeHTOB yBeananBaeTCH ao 8 . 
Bpiomto coctoht H 3 Tpex naeHHKOB. MaKcnaanpHtie HomKH oKOHnaTeatHO 
c^opMHpoBaHti; Ha 6a3aatHOM naeHHKe HMeeTcn He 6 oatman m;eTHHKa; ko- 
HeaHtiH naeHHK tohkhh, ^aHHHtm, caerta H 3 orHyTtiH. Y ocHOBamm ero 
tohkhh H3orHyTtiH mnn. npn Konyani];HH caMen; 3axBaTtiBaeT caMKy c no- 
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MOmBIO 3THX HOJKeK. IIjiaBaTejIBHBIX HO>KeK IIHTb nap, CTpoeHHe HX CXOftHO 
c njiaBaTejibHHMH Ho^naMH caMKn. TemiTa jibhlih cerMeHT npnoSpeTaeT xa- 
paKTepHyio yxoBH^Hyio $opMy; y ocHOBaHnn ero bh^hbi HeSojibnme KancyjiH 
co cnepMaTO(J)opaMH. 

CBofioAHOffiHBymaa nojiOB03pejiaH caMKa (cm. pn- 
cyHOK) HMeeT ^jimiy 1.63 — 1.70 mm, ninpimy 0 . 39 — 0.48 mm. Tejio ee coctoht 






KoHeaHOCTH CBo6oflHOHmByni;eH nojic>B03pejioH caMKH S. lieni. 

a t — aHTeHHyjia; a 2 — aHTeHHa; jwkj, mk z , mO — potoboh annapaT; 96 — cfcypKa; nn t — 
rm 5 — njiaBaTejibHbie howkh; g6<J — (fcypna caMpa; mu — MaKcujmpHbie howkh caMija. 


H3 rojiOBorpy^n, 8 cbo6oahbix cerMeHTOB n $ypKH. IIhtb nap njiaBaTejibHLix 
HOJKen. Hhcjio hipthhok Ha HOJKKax Tanoe >ne, nan y Koneno^HTa V. IIhtbih 
H jieHHK MajieHbKHH, a reHHTa jibhlih yBejiHHHBaeTcn a o pa3MepoB neTBepToro 
rpy^Horo h no ftjiHHe nonTH paBeH 6pioniKy. Ha $ypne 4 njeTHHKH, SojiBinan 
He pa3BeTBjieHa. AHTeHHyjiBi h aHTeHHBi onoHnaTejiBHo C(J)opMnpoBaHBi, 

Ha aHTeHHe 23—24 njeTHHKH. 

G a m e h; (cm. pncyHOK). Tejio ajihhoh 1 . 19 — 1.26 mm, hihphhoh 0 . 30 — 
0.32 mm. Coctoht hs rojioBorpy^H, 9 cbo6o^hbix cerMeHTOB h $ypKH. Otjih- 
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aaeTca ot caMOK 3HaaHTejiBHO MeHBniHMH pa3MepaMH, AonojiHHTejiBHBiM 
hjichhkom b SpioniKe. TeHHTajiBHBiH cerMeHT 6ojiBine aeTBepToro rpyAHoro, 
3anojiHeH 2 KancyjiaMH co cnepMaTO(|)opaMH, KOTopne OKpameHLi b tcmho-ko- 
pHBHeBLiH pBeT. Hhcjio hipthhok Ha HeM TaKoe me, Kan y KonenoAHTOB IV — V. 
Oypna ^jiHHHee nocjie^Hero SpioniHoro cemeHTa, Ha Hen 4 hipthhkh, 6ojib- 
maa He pa3BeTBjieHa. 

TaKHM o6pa30M, b >KH3HeHHOM pnKjie S. lieni CBo6oAHO>KHByii],HMH hb- 
jihiotch Tpn HaynjinajitHLie, naTL Koneno^HTHLix CTaAHH, nojiOB03pejiLie 
caMen; h caMKa. Onjio^OTBopeHne nponcxoAHT, no-BHAHMOMy, Ha 5 Koneno- 
Ahthoh CTa^HH. Pa3BHTne ot Haynjinyca ro HacTynjieHHa nojiOBOH 3pejiocTH 
npn 25 — 27° nponcxo^HT b Teaemie 4 — 5 flHen; ao napa3HTHpyion],eH caMKH, 
c HHpeBLiMH MeniKaMH, 3 a 7—8 ah^h (Mnp 3 oeBa, 1967). Ilpn CHHjKeHHH TeM- 
nepaTypH ao 18—19° cpoan pa3BHTna yAJimiaioTCH ao 12—15 AHen. }Kh3- 
HeHHLin d;hkji paana (ot Haynjinyca ao Haynjinyca) npn 25° 3aBepmaeTca 
b Teaemie 10 — 11 ^Hen. Ha lore, rji;e Tenjioe n npoAOjiaorrejiBHoe jieTo, Kansan 
napa3HTnpyioii];aH caMKa MomeT A^BaTB 8 — 10 noKOJieHHH. 

CaMpBi S. lieni >KHByr okojio RByx He^ejiB, Kan n y ^pyrnx npe^CTaBHTe- 
jien ceMencTBa Ergasilidae. nocjie onjio^oTBopeHna caMOK ohh norn6aioT. 
npoji;oji>KHTejiBHOCTB >kh3hh napa 3HTnpyioii],eH caMKH okojio oahoto toas. 

Ha ckopoctb pa3BHTHa h HHCJiemiocTB nonyjiapHH S. lieni b Harnnx onBi- 
Tax OKa3BiBajin Bjinamie 2 $aKTopa. nepBBiM n ochobhbim HBjiaJiacB TeMnepa- 
Typa. TaK, b nepBon ReK&Re anpejia b KpacHO,a;apcKOM Kpae (TeMnepaTypa 
10 — 12°) Bee panKH 6 bijih eipe 6e3 hhhpbbix MeniKOB. K cepe^HHe Mecapa 
(c noBBimeHneM TeMnepaTypBi ao 14 — 15°) SojiBinaa aacTB nx 6BiJia yme c an- 
peBBiMH MeniKaMH (anpa Ha 0 — 1 CTa^nn); 25—27 anpejia HeKOTopBie napa- 
3 htbi HMejin anpa Ha V — VI CTaAHH, npe^mecTByiomeH BBiJiynjieHHio (TeMne¬ 
paTypa 18°). C Man ao cepe^HHBi cenraSpa Sojibhihhctbo paaKOB HMeioT an- 
peBBie MeniKH n tojibko k OKTa6pio, Kor^a TeMnepaTypa boabi na^aeT ao 13 — 
16°, napa3HTBi 6e3 anpeBBix MeniKOB. 

3apa>neHH0CTB ‘tojictojio6hkob S. lieni b Teaemie ce30Ha HeoAHHaKOBa. 
B anpejie (npn 13°) ^ByxjieTHne tojictojioShkh 3apa>neHBi Ha 70%, b Mae — 
nioHe (18 — 23°) 3apa>neHHOCTB noAHajiacB ao 96%, a b aBrycTe (26.8°) Bee 
Pbi6bi 0Ka3ajincB 3apajKemiBiMH. norojiOBHoe 3apajKemie pbi6 coxpaHaeTca 
AO OKTaSpa, npn 3tom cpe^Haa HHTeHCHBHOCTB HHBa3nn 3a 3tot nepnoA B03- 
pocjia c 3.1 ao 9.4 napa3HTa Ha pBi6y. CHHmemie HHTeHCHBHOCTH HHBa3nn 
b OKTaSpe o6BHCHaeTCH, no-BHAHMOMy, OTMnpaHneM HenoTopon aacra napa- 
3htob, npHKpenHBHinxca k ma6epHBiM AyraM npomjiBiM jieTOM n yme 3hmo- 
BaBHIHM. 

B pBi 6 xo 3 e Topaann Kjiioa mbi He oTMeaajin pe3Koro cmimemia 3 apameH- 
hocth nocjie 3hmobkh pbi6bi. TaK, cerojieTKn necTporo TOJiCTOJio 6 nKa b 0 KTa 6 pe 

1967 r. 6bijih 3apamem>i norojiOBHO, cpeAHaa HHTeHCHBHOCTB HHBa3nn co- 
CTaBHJia 39.7, MaKCHMajiBHaa 80 napa3HTOB Ha pBi6y. nocjie 3 hmobkh 3KC- 
TeHCHBHOCTB HHBa3HH 6BIJia 95%, CpeAHHH HHTeHCHBHOCTB 32.6. OaeBHAHO, 
3 to BBi3BaHO TeM, aTo aacTB paaKOB b 3HMHne MecapBi oTna^aeT BMecTe c yaacT- 
KaMH HeKpOTH3HpOBaHHOH TKaHH. 

BtOPBIM (JaKTOpOM, BJIHaiOmHM Ha CTeneHB HHBa3HH, HBJIHIOTCa THAPO- 
xHMHaecKne ycjioBna b npyAy, Hajinane $hto- h 3oonjiaHKTOHa. B npyAax, 
SoraTBix opraHHaecKHMH Bem,ecTBaMH, $hto- h 3oonjiaHKTOHOM mbi Ha6jiio- 
AajIH 6oJiee BBICOKyiO 3KCT6HCHBHOCTB H HHTeHCHBHOCTB HHBa3HH. B HlOJie 

1968 r. AByxjieTKH o6ohx bhaob tojictojio6hkob (3apameHHBie Ha 90% 
npn cpeAHen hht6hchbhocth HHBa 3hh 3.1 paaKa) 6bijih nocameHBi b A®a pa3- 
hbix npyAa: nepBBin HeyAo6paeMBin c hh3koh 6noMaccoH $hto- h 30onjiaHK- 
TOHa, btopoh — yAo6paeMBiH c bbicokhm coAOpmaHneM Toro h Apyroro. 4e- 
pe3 Mecan; 3apa>neHHOCTB pbi6 b nepBOM npyAy 6BiJia 96.3% npn cpeAHen hh- 
TeHCHBHOCTH HHBa3HH 3.3, MaKCHMajiBHOH 13. Bo BTopoM npyAy pbi6bi 6bijih 
3apa>KeHBI norOJIOBHO, CpeAHaa HHTeHCHBHOCTB HHBa 3HH 27.5, MaKCHMajiB¬ 
Haa 105. IIo-BHAHMOMy, Tanoe pa3JiHane 3apa>neHH0CTH BBi3BaHO 6ojiee 
6jiaronpHaTHBIMH yCJIOBHaMH AJIH pa3BHTHa CBo6oAHO>KHByiI],HX CTaAHH 
napa3HTa bo btopom npyAy. Ha 3aBHCHMOCTB 3apa>KeHHOCTH pBi6 ot ancjieH- 
hocth CBo6oAHO>KHByii],Hx CTaAHH yKa3BiBaeT h Ba6aeB (1966). 
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CneipiajiBHO nocTaBjieHHLie ontiTLi no HCKyccTBeHHOMy 3apa>KeHHio AByx- 
MecanHLix tojictojio6hkob o6ohx BH,n;oB CBH^eTejitCTByioT o tom, hto necTpLie 
tojictojio6hkh 3apa>KaioTCH b nepByio onepe^t h HanSojiee chjibho. Ona3a- 
jiocb, hto y mojio^h necTporo TOJiCTOJio6nKa, HMeiomen Tanyio >ne, nan h 
y o6LiKHOBeHHoro, ftjiHHy Tejia, pa3Mepu >Ka6epHLix jienecTKOB 6ojitme. 
}Ka6epHLie jienecTKH necTporo TOJiCTOJio6nKa 6i>iCTpee ^ocTnraioT pa3MepoB, 
^ocTaTonHLix £jih npnKpenjieHHH Tanoro KpynHoro napa 3 HTa, nan S. lieni. 

y pli6 CTapnmx B03pacTHtix rpynn b ycjioBnax blicokoh hjiothocth no- 
Ca^KH neTKOrO yBejIHUeHHH HHTeHCHBHOCTH H 9KCTeHCHBHOCTH HHBa3HH C B03- 
pacTOM He npocjie>KHBaeTCH. 

B pLi6xo3e 3aropcKOM Mockobckoh o6jiacTH pa 3 BHTne pauna nponcxo^HT 
b ropa3^o 6ojiee ^jiHTejitHLie cponn. Tan, MOJio,n;aH tojibko hto npnKpennB- 
inanca caMKa 6mia o6Hapy>neHa jinniL b Komje niona, t. e. pa3BHTne ot Ha- 
ynjmyca napa3HTnpyioiH,eii caMKn npo^oJi>KaeTca b TeaeHne 20—25 ^Hen, 
a b KpacHo^apcKOM npae — 3a 7—8 ^Hen. 3a kopotkhh BereTaijHOHHLra 
nepnoA (cpe^HeMecaaHaa TeMnepaTypa 18.6°) napa3HT MO>neT #aTt ojj;ho, 
MancHMyM #Ba noKOJieHna. CooTBeTCTBeHHo 3^eci> 3HauHTejiBHo HH>ne 3apa- 
>KeHH0CTt pli6li, hto oSMCHaeTca 6oJiee hh3khmh jieTHHMH TeMnepaTypaMH. 

Becemme npoCMOTpLi pbi6li, 3HMOBaBmen b pti6xo3e 3aropcKOM, nona- 
3aJIH, HTO 3HMOBKH napa3HTLI He BBIftepjKHBaiOT H nOHTH nOJIHOCTBIO BLIMHpaiOT, 
hto orpaHHHHBaeT bo3mo?khoctb pacnpocTpaHenna ero b ijeHTpajiBHBix 06- 
jiacTax. 
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THE LIFE CYCLE AND BIOLOGY OF SINERGASILUS 
LIENI YIN, 1949 (CRUSTACEA, COPEPODA PARASITICA) 

L. M. Mirzoeva 

SUMMARY 

The development of Sinergasilus lieni was studied. Three nauplial and five copepo- 
did stages, adult free-living male and female were described. At a temperature of 25 to 27°C 
the life cycle lasts from 10 to 11 days. The duration of life of parasitic female is about 
an year, that of male—about two weeks. Under the conditions prevailing in the Krasnodar 
Territory a female can have up to ten generations; in the Moscow region — one or two 
generations. 



